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Introduction
Welcome to the Preventing Disease Introduction and Spread Module.

(UN]D

1
=

APHIS
4

As an accredited veterinarian, one of your many roles and responsibilities is to ensure disease is not introduced or
spread among animal populations. Veterinarians providing education about zoonotic diseases is another important
responsibility. This can include instituting biosecurity protocols, proper disinfection procedures, and wearing appro-
priate personal protective equipment (PPE) when working with animals. This module will review concepts that are

essential to prevent and control the spread of infectious disease agents.

After completing this module, you should be able to:

Describe disease prevention practices that limit exposure to animals and humans

Select job-appropriate PPE to minimize zoonotic disease exposure and fomite spread

Implement appropriate cleaning protocols and select effective disinfectants

Implement basic biosecurity practices for veterinary clinics, animal shelters, and livestock facilities

Access additional resources for infection control practices including appropriate PPE selection

Completion of this module is estimated to take 55 minutes but will vary with your familiarity of the material presented.

Importance of Preventive Medicine

Accredited veterinarians are charged with the responsibility of safeguarding and protecting animal and public health.
When an accredited veterinarian signs a Certificate of Veterinary Inspection or Health Certificate, they are certifying

that when they inspected or examined the animals they were not showing
signs of contagious®, infectious**, or communicable*** diseases. Increases
in global travel, companion animal and exotic pet ownership, and the com-
mercial production of food animals to feed our nation and the world have

further necessitated the accredited veterinarian’s role in preventive medicine.

*Contagious: capable of being transmitted from animal to animal.
**Infectious: caused by the entrance of organisms (bacteria, viruses, fungi,
protozoa) into an animal which subsequently grows and/or multiples; infective
***Communicable: can pass or be carried from one animal to another
directly or indirectly (fomites and vectors).

Preventing the exposure to pathogens is the cornerstone to disease prevention
and enhanced animal health. Two terms are often used to describe disease
prevention measures: Biosecurity and infection control. Biosecurity refers

to the management practices designed to prevent the introduction of disease
agents onto an animal facility. Infection control refers to the standard precau-

tions designed to minimize transmission of zoonotic pathogens from animals to people.

Through implementation of well-designed biosecurity measures, we can help prevent or minimize exposure of
animals to disease threats. Infection control measures can help protect ourselves, our staff, and our clients from

zoonotic disease risks.

Accredited veterinarians can promote appropriate disease prevention and control strategies for their clients, their
employees, and others involved in the animal health industry. Critical control points for preventing disease entry and

spread in the clinic, in shelters, and on livestock operations will be covered in this module.
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Preventing Disease Exposure

The first step in disease prevention is an understanding of disease etiology. In order for disease to occur, the

triad of agent, host, and environment is necessary. For a disease agent to be transmitted from one animal to
another it must first ‘leave’ the animal (route of transmission) and then it needs to ‘enter’ a susceptible animal
(exposure route). For some diseases, the route of transmission and the exposure route are identical (shed or trans-
mitted by aerosol and the susceptible animal is exposed via inhalation). For others, they are different (transmitted
via feces and exposed via ingestion).

Since it is impossible to control all possible shedding (transmission) of disease agents, focusing efforts on limiting
exposure wherever possible can help prevent disease.

The common disease exposure routes for animals and humans include acrosol/inhalation, direct contact, fomite,
oral/ingestion, and vector-borne. Keep in mind that diseases may have multiple exposure routes and may be
different for animals versus humans. Designing prevention practices aimed at minimizing exposure through
these five routes, rather than aimed specifically at hundreds of individual organisms, is the approach that will be
reviewed in this module.

Routes of Disease Transmission and Exposure

Aerosol

Pathogenic agents contained in acrosol droplets may be passed from one
animal to another or between animals and humans. Most pathogenic agents
do not survive for extended periods of time within the aerosol droplets, and
close proximity of infected and susceptible animals is required for exposure.
Appropriate ventilation and humidity control are management practices that
can help limit aerosol exposure.

A few aerosol exposure disease examples:
Canine distemper — dogs
Feline panleukopenia — cats
Infectious bovine rhinotracheitis — cattle
Influenza virus — birds, pigs, dogs, cats, horses, human
Pseudorabies (Aujesky’s disease) — pigs, cattle, sheep, goats, dogs, cats
*Sheep and goat pox — sheep, goats

*Foreign animal disease
Keep in mind that diseases can be transmitted by more than one route.

Direct contact

A susceptible animal or human becomes exposed through physical contact
when the agent from an infected animal, human, or the environment enters
open wounds, mucous membranes, or the skin through blood, saliva, nose-
to-nose contact, rubbing, or biting another animal. Some disease agents can
spread between animals of different species, as well as to humans. Isolating
sick animals and preventing contact with susceptible animals will help limit
direct contact exposure.

Reproductive is a type of direct contact exposure, specifically through vene-
real contact and in-utero. Ensuring the animals are test negative for disease(s)
before breeding will help limit reproductive disease spread.

A few direct contact exposure disease examples:
Brucellosis (various species) — cattle, dogs, horses, pigs, sheep, humans
*Glanders (Burkholderia mallei) — horses, dogs, cats, sheep, humans
*Monkeypox — rodents, non-human primates, human
Parvovirus — dogs
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Q fever (Coxiella burnetii) — cattle, cats, dogs, sheep, goats, humans
Rabies — all warm blooded animals including humans

*Foreign animal disease
Keep in mind that diseases can be transmitted by more than one route.

Fomite

A contaminated inanimate object (fomite) can transmit a disease agent from
one susceptible animal to another animal or human. Fomites require a second-
ary exposure route (direct contact or oral) for the pathogen to enter the host.
Examples include contaminated feed, needles, bowls/buckets, kennels, chutes,
muzzles, and halters. Preventing fomite exposure relies heavily on proper
cleaning and sanitizing/disinfection procedures for items used with animals.

Traffic is a type of fomite. A vehicle, trailer, or a human can carry organic
material containing a pathogenic agent on tires, wheel wells, undercarriage,
clothing, or shoes/boots to another location with susceptible species.

A few fomite exposure disease examples:
Bovine leukosis virus — cattle
Caprine arthritis and encephalitis — goats, sheep
Cryptosporidiosis — cattle, dogs, goats, cervids, horses, cats, sheep,
pigs, rodents, humans
Equine infectious anemia — all equids
*Nipah virus — pigs, horses, dogs, cats
Ringworm — cattle, horses, sheep, goats, cats, dogs, humans

*Foreign animal disease
Keep in mind that diseases can be transmitted by more than one route.

Oral
Ingestion of pathogenic agents in contaminated feed, water or licking/chewing on contaminated objects can result
in disease. Feed and water contaminated with feces or urine from other animals, including rodents and birds, are
frequently the cause of oral exposure of disease agents. Contaminated objects
(fomites) could include equipment, feed bunks, water troughs, fencing, salt
and mineral blocks, and other items an animal may lick or chew. Preventing
oral exposure involves isolating sick animals from susceptible animals,
keeping feed and water clean by minimizing fecal and urine contamination,
and keeping equipment clean.

A few oral exposure disease examples:
Anthrax — cattle, sheep, goats, horses, pigs, dogs, cats, humans
Johne’s disease (Mycobacterium avium ss. paratuberculosis) — cattle
Escherichia coli — cattle, horses, pigs, dogs, cats, humans
Campylobacter jejuni — cattle, sheep, chickens, turkeys, dogs, cats,
ferrets, non-human primates, humans
*Foot-and-mouth disease — cattle, pigs, sheep, goats, cervids

*Foreign animal disease
Keep in mind that diseases can be transmitted by more than one route.

Vector-borne

An insect, usually an arthropod, acquires a pathogen from one animal and transmits it to another animal or human
either mechanically or biologically. Vector control efforts focused on disturbing the source (egg laying areas, the use
of larvicides) is often more effective than treating adults. Environmental controls (sprayers/misters, fly strips, insect
bait) and topical products approved for animals are options to control some adult vectors.
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Mechanical transmission: disease agent does not replicate or develop in/on the vector; it is simply transported by the
vector from one animal to another (e.g., flies). A few disease examples include:

Pinkeye (Moraxella bovis) — cattle

*Screwworm myiasis — all warm blooded animals including humans

Biological transmission: vector takes up the agent, usually through a blood
meal from an infected animal, replicates and/or develops it, and then regurgi-
tates the pathogen onto or injects it into a susceptible animal or human (e.g.,
fleas, ticks, mosquitoes). A few disease examples include:
West Nile virus (mosquitoes) — horses, dogs, cats, humans
Plague (Yersinia pestis) (fleas) — cats, dogs, rabbits, rodents, humans
*Rift Valley fever (mosquitoes) — cattle, sheep, goats, dogs, cats, humans
Tularemia (tick) — sheep, cats, dogs, pigs, horses, rabbits, humans

*Foreign animal disease
Keep in mind that diseases can be transmitted by more than one route.

Managing Disease Exposure

Environmental contamination must not be overlooked as part of a disease man-
agement control program. Animals and people are often exposed to pathogens
in the environment where they live or work. Many disease agents can survive
for extended periods of time in soil, bedding, or other organic material. However, animals or humans acquire pathogens
through one of the previously defined categories: inhalation (aerosol), ingestion (oral), direct contact, or via fomites.

Accredited veterinarians do not always know what ‘awaits’ them on the other side of the examination door or on the
farm, so standard precautions to protect themselves, colleagues, staff, clients, and their animals are fundamental in
minimizing exposure or spreading disease.

Knowledge Review #1

Each prevention practice below is designed to limit exposure through one or more routes. Match
each prevention practice to its route(s). More than one route can be prevented by each practice.

A. Preventing rodents from accessing feed storage areas 1.  Acrosol

B. Isolating sick animals to an area with its own ventilation 2. Direct Contact
C. Cleaning and sanitizing esophageal tubes between uses 3. Fomite

D. Increasing the distance between infected and susceptible species 4. Oral

E. Using needles only once 5.  Vector-borne
F.  Spraying the area with an approved insecticide

Answers are found in the appendix.

Minimizing Zoonotic Disease Risks

Zoonotic diseases are those transmitted between animals and humans under natural conditions. Human exposure occurs
through one of the previously listed five routes of transmission (aerosol, direct contact, fomite, oral, and vector-borne).
The elimination of all risks associated with zoonotic pathogens, especially in the veterinary profession, is not feasible.
Wearing job-appropriate PPE is designed to limit or prevent exposure to infectious agents and could include one or
more of the following: gowns, coveralls, laboratory coats, gloves, face shield, goggles, masks, and protective footwear.
In some cases, PPE can help prevent reverse zoonoses, such as the wearing of masks to prevent aerosol exposure of
respiratory disease agents to susceptible animals (e.g., 2009 pHINT1).

In 2008, the National Association of State Public Health Veterinarians (NASPHV) published the “Compendium of
Veterinary Standard Precautions for Zoonotic Disease Prevention in Veterinary Personnel.” The Compendium of
Veterinary Standard Precautions provides guidelines for common sense infection control practices and also included a
Model Infection Control Plan for veterinary practices to adapt and implement. The Compendium was updated in 2010.
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veterinary medicine. It addresses infection control issues and provides science- ey ez et 2
based infection control guidance. The Veterinary Standard Precautions (i.e.,

use of gloves, facial protection and protective outerwear) are intended to be

used whenever exposure to potentially infectious materials, including feces,

body fluids, vomitus, exudates, and non-intact skin, may occur.

The Compendium of Veterinary Standard Precautions is a free resource and
available here: Attp://www.nasphv.org/Documents/VeterinaryPrecautions.pdf

Personal Protective Equipment (PPE)

The nature of veterinary practice includes well animal exams on a variety ————————————
of species as well as treating sick, injured or immunocompromised patients. |
Zoonotic infectious disease situations may present themselves at the most

unexpected time, so wearing some form of barrier protection for certain situations is warranted.

Barrier protection, also called Personal Protective Equipment (PPE), includes items worn to protect the skin,
mucous membranes, and respiratory system of personnel.

PPE is an infection control measure that can protect veterinarians, staff, and clients from zoonotic disease exposure.
It can also help reduce transfer of microorganisms from humans (hands, clothing) to susceptible animals and thereby
minimize the spread of pathogens in a clinic, between patients, or between livestock premises (biosecurity). Some
disease agents (influenza virus, foot-and-mouth disease virus) can be harbored in the nasal passages of humans; to
prevent spread to susceptible animals, avoiding contact is recommended until the agents are no longer viable (differs
by organism).

For a detailed review of PPE, please see NVAP Module 10: Personal Protective Equipment for Veterinarians.

Knowledge Review #2

A new client has just brought in her 4 year old spayed female dog that is lethargic, anorexic, febrile,
mildly dehydrated, and polyuric but up-to-date on all vaccinations. You want to collect blood for a
CBC and chemistry panel. Without a diagnosis, what is the minimum amount of PPE that should be
worn in order to protect yourself and any staff members handling the dog? Select ALL that apply.

A. Lab coat or smock

B. Gloves

C. Disposable shoe covers

D. Surgical mask

E. Safety glasses

Answers are found in the appendix.

Engineering and Administrative Controls
While PPE is often thought of as the first level of protection from disease agents or injury, there are other controls
that should be put in place whenever possible. These include engineering and administrative controls.

Engineering controls are measures that contain or remove hazards, or expedite compliance with safety procedures.
Examples include providing hand washing facilities near animal handling areas, placing sharps containers near areas
where needles and scalpels are used, and having isolation areas for sick animals. Administrative controls include
designing the work to keep the individual separated from the hazard. An example is to prevent workers without
proper training (animal restraint, medication administration) or preventive vaccinations (rabies, tetanus, influenza)*
from participating in certain situations. This also includes proper training so that everyone can identify the hazards
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(disease agent or pending injury) and are aware of safety policies to protect their own health and that of others.
Veterinarians should lead by example in promoting safe work habits.

The Compendium of Veterinary Standard Precautions is an excellent starting point to learn more as well as NVAP
Module 10: PPE for Veterinarians.

* Rabies vaccinations are recommended for veterinary personnel. Rabies titers should be assessed every two years
and a booster rabies vaccine given when the titer is less than 1:5 per the rapid fluorescent foci inhibition test. Tetanus
vaccinations are recommended every 10 years. Influenza vaccines are encouraged for personnel working with poultry,
swine or ferrets to prevent human-to-animal transmission. See the CDC Advisory Committee on Immunization
Practices (ACIP) for more information.

Hand Washing

Hand washing is the single most important thing you can do to minimize
the risk of infectious disease spread. Gloves can help protect hands from
becoming contaminated but they are not a substitute for hand washing.

Hand washing is a Standard Precaution that should always be done before
and after all animal examinations and especially after contact with sick
animals and contaminated surfaces. Given the nature of veterinary work,
easy access to a source of running water, a soap dispenser, and paper towels
will enhance hand hygiene which decreases disease exposure. Without access
to running water, disposable wipes can be used to remove organic material
from hands (it may take several).

If proper hand washing facilities are not available, and hands are not grossly
contaminated, waterless disinfectants (60-95% alcohol) can be used. These
products are highly effective against bacteria and enveloped viruses, but less so
with non-enveloped viruses, bacterial spores, or protozoal parasites. For a review of diseases caused by viruses and bacteria,
see the “Selected Viral Families, Viruses and Species Affected” and “Bacterial Group Review Table” in the appendix.

Preventing Needlestick Injuries

Some of the most frequent injuries in the veterinary workplace are due to
needlesticks. These include puncture injuries* and inadvertent injection**
with vaccines, antimicrobials, or anesthetic agents. Adverse effects range
from local irritation to a serious systemic reaction. If a needlestick injury
occurs during venipuncture or fine needle aspiration on an animal, there is
risk of direct exposure to zoonotic pathogens. All needlestick injuries should
be immediately washed with soap and water.

*Puncture injuries occur when the skin is broken with an uncontaminated
needle and no injection occurs.

**Inadvertent injection. Vaccine adjuvants or product carriers in medications
can be very irritating, and depending on the body location of the puncture,
may require prompt medical attention. Human medical professionals may
not be familiar with the products used in veterinary medicine, so ensure the
injured person or first responder takes the bottle or product insert with them.
This will expedite the most appropriate treatment to hopefully avoid fasciitis or loss of an appendage.

Methods to reduce the risk of needlestick injuries:
Conveniently place an approved sharps container wherever animal care occurs
Use proper animal restraint by trained personnel
Do not remove or replace needle caps by mouth
Use needle recapping techniques as described in the Veterinary Standard Precautions Compendium.
Do not bend needles or walk with uncapped needles.
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Additional Protective Actions
Besides hand washing and needlestick injury prevention, there are other
protective actions that can be taken to prevent disease exposure:

- During patient examination, the use of proper restraint techniques
(trained personnel, muzzle, rabies pole, livestock chutes) is crucial to
protect personnel from bite/scratch/kick/crush injuries as well as
protecting the patient from injuring itself.

- During procedures that can generate splashes (necropsy, lancing
abscesses), sprays and/or aerosols (dental procedures), and those that
may involve significant contact with body fluids (oral exams, rectal/
vaginal exams) or mucous membranes, veterinary personnel should
utilize PPE as well as proper instrument handling techniques.

Whenever the hazard can be removed, make that the first step in prevention
(engineering controls). Next, ensure those involved are properly trained and
aware of safety precautions (administrative controls). Then, ensure everyone

with contact with the hazard wears appropriate PPE. These are things that practitioners can do every day to protect
themselves, their staff, and their clients from exposure to zoonotic diseases. Done appropriately, these steps will also

limit spread of contagious organisms to other animals.

Cleaning and Disinfection

Proper cleaning and disinfection is another important infection control step
to minimize disease spread. Protocols and chemical selection may vary
depending on the needs of the facility. No single disinfectant is adequate
for all situations.

Consideration of the microorganism being targeted, the specific disinfectant
characteristics, and the environmental conditions are important aspects of an
effective disinfection protocol.

Some disinfectants can be harmful to humans and animals, so safety is
always an essential consideration.

We will address all of these topics on the next few pages.

Cleaning

Cleaning alone can remove over 90% of microorganisms when done
properly. Cleaning measures should be conducted prior to the application
of all disinfectants.

Effective cleaning involves a 4-step process:
- Dry Clean
Remove manure, bedding, gross debris, and other organic material.
This is a crucial step. When performed correctly, this eliminates a large
number of microorganisms present. It also allows disinfectants to work
properly, since most disinfectants have reduced effectiveness in the
presence of organic material.

- Wash
Soak the area with water (hot, if available) and detergent, then wash
by wiping, scrubbing, or spraying. Caution should be used with high
pressure spraying; this method may further acrosolize microorganisms
and contribute to disease spread. Pay special attention to washing floor
drains and corners; these areas can serve as reservoirs for pathogens
and should be cleaned last and disinfected last.

DRY CLEANING

WASHING
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Rinse
Rinse all washed areas thoroughly. Many disinfectants can be inactivated by residual soaps and detergents.

Dry
Allow the area to dry before applying a disinfectant to reduce the dilution effect.

Cleaning and Disinfection Definitions

There are many terms used to describe products used for cleaning and disinfection (C&D). It is important to under-
stand the benefits and limitations of the types of products to ensure effective products are used. Below are some of
the more common terms.

Detergents are chemical products used to disperse and remove soil and organic material from surfaces by reducing
surface tension and increasing the penetrating ability of water. This can improve a disinfectant’s ability to reach and
destroy microorganisms within or beneath the dirt. Some disinfectants (i.e., quaternary ammonium compounds) have
detergent properties.

Soaps are anionic detergents, made by treating a fat with a salt (sodium or potassium). As a cleaning/washing agent,
they can become excessively foamy, creating a residue.

Sanitizers reduce the bacterial population in the inanimate environment by significant numbers but do not destroy
or eliminate them all.

Antiseptics reduce the risk of infection by killing or inhibiting the growth of microorganisms on tissue. Because
these products are used in or on humans or animals, they are considered drugs and are approved and regulated by the
U.S. Food and Drug Administration (FDA).

Disinfectants are substances used on inanimate surfaces that destroy or eliminate a specific species of microorganism,
but are not usually effective against bacterial spores. Disinfectants are registered as “antimicrobial pesticides” and
regulated by the U.S. Environmental Protection Agency (EPA). Disinfection can also be achieved by physical means
(e.g., heat, ultraviolet radiation).

Sterilants are substances that destroy or eliminate all forms of microbial life in the inanimate environment,
including vegetative bacteria, bacterial spores, fungi, fungal spores, and viruses. Sterilization can also be achieved
by physical means (e.g., heat, ultraviolet radiation).

Knowledge Review #3

What percentage of microorganisms can cleaning alone remove? Select ONE answer.

A, 70%
B. 80%
C. 90%
D. 100%

E. Cleaning alone does not remove microorganisms, you need disinfection to remove microorganisms.

Answers are found in the appendix.

Product Registration and Regulation

Sanitizers, disinfectants, and most sterilants are registered by the U.S. Environmental Protection Agency (EPA) as
“antimicrobial pesticides” and defined as substances used to control harmful microorganisms on inanimate objects
and surfaces.

Data on a product’s chemistry, efficacy, toxicity to humans, animals and plants, and other parameters must be
tested and submitted to the EPA. Following EPA approval (and registration), a product may then be labeled as
such and marketed.
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Product labels will list an EPA Registration Number to show that the
product has been reviewed by the EPA and can be used with minimal risk
when the label directions are properly followed. For maximum success in
preventing disease spread in a clinic, shelter, or livestock operation, only
EPA registered products should be used.

Implementing a Disinfection Action Plan
The following are important steps in implementing a disinfection action plan.

Assess

Whenever possible, identify the infectious microorganism(s) suspected, EPA Reg- No.

exposure route(s), and the potential areas affected. 1658-XX

Clean

As previously described, the four steps include dry cleaning, washing, |

rinsing, and drying.

Disinfect

Selection of the proper disinfectant will depend on the microorganism(s) suspected (label claim), availability, as well
as environmental factors (e.g., temperature, pH impact) and safety issues. Always read the entire product label and
follow dilution instructions explicitly to ensure that the safest, most effective concentration is applied.

The disinfectant should achieve the appropriate contact time, followed by a thorough rinsing if the product label
so directs. For some products, rinsing is very important, especially if animals will be returned to the are